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Introduction
Preventing obesity is a complex task that involves weight control in pregnant women 1 , interventions in early childhood -when habits are created related to diet and physical activity 2 , adolescence -the age at which peer pressure can lead to increases in unhealthy behaviours 3 , and early adult years -when greatest increases in body weight often occur 4, 5 . The importance of addressing the burden of obesity among women of childbearing age has repeatedly been flagged up 6, 7 , and it has recently been proposed that campaigns aimed at reducing obesity rates should primarily focus on women of childbearing age 8 . However, little is known about this population subgroup in obesity research.
Visceral adiposity has been causally linked with morbidity, as well as mortality from cardiovascular disease and type 2 diabetes 9 , the major causes of death and disability worldwide 10 , as well as in Croatia 11 . We therefore set out to study abdominal obesity in Croatian women of childbearing age 12 .
In this report we present population estimates of prevalence and five-year cumulative incidence for abdominal obesity, generalised overweight and obesity, as well as health behaviours thought to be associated with developing these traits -physical inactivity, sedentary lifestyle, unhealthy diet, smoking, and consumption of alcohol.
Methods
The methodology used in both cycles of the Croatian Adult Health Survey has been described in detail elsewhere 13, 14 . Briefly, in 2003 we surveyed 9,070 adults as part of a nationally representative study. Of these, in 2008 we revisited and resurveyed 3,229 (35.6%) of the original participants. Trained visiting nurses conducted the interviews in participants' homes. Data were collected on demographic and socioeconomic factors, health behaviours, use of health services, history of chronic diseases, use of drugs, health related and overall quality of life, and perceived stress. Visiting nurses measured waist and hip circumferences, blood pressure, and pulse rate. Weight and height were self reported.
Definitions
Women of childbearing age were those aged 18 to 44 years at baseline. Of anthropometrical indices, waist circumference has been shown to best correlate with the amount of visceral fat 15 . We measured waist circumference using a tape measure, in a standing position, at the umbilicus level at the end of a light expirium. We defined abdominal obesity using two criteria, as has been recommended: waist circumference ³80 cm (the International Diabetes Federation or IDF criterion) as well as waist circumference ³88 cm (the National Cholesterol Education Program, Adult Treatment Panel III or NCEP ATP III criterion) 16, 17 . Generalised overweight and obesity were defined using body mass index (weight in kilograms divided by squared height in meters, BMI). Generalised overweight was 25£BMI<30 and generalised obesity BMI³30.
We considered physically active those women who were physically active, enough to breathe more heavily or sweat, on average at least 30 minutes each day at least four days each week (possible activities included but were not limited to hiking, running, riding a bicycle, gym, swimming, and house work); or they walked or rode a bicycle to and from work in the duration of at least 30 minutes each work day. Sedentary lifestyle was characterised by meeting at least two of three criteria: regularly using transportation to get to and from work (car, public transport, motorcycle, or the like); mostly sitting at work; in leisure time, never or only several times each year being physically active enough to breathe more heavily or sweat, for at least 30 minutes (possible activities included but were not limited to hiking, running, riding a bicycle, gym, swimming, and house work).
To assess dietary habits, we used exploratory factor analysis based on a food frequency questionnaire; we used principal component analysis and oblique rotation. Two factors were retained, representing a healthy (rich in fruits, legumes, and varied vegetables, except for potatoes, and preferring freshly squeezed juices over sodas) and an unhealthy (rich in sugar, bread, potatoes, cured meat delicatessen, sweets, and preferential use of vegetable oil over olive oil in cooking) dietary pattern. Each participant was assigned two scores, representing the degree to which she followed each dietary pattern. A woman was considered to follow an unhealthy diet when her score for following an unhealthy dietary pattern exceeded that of her score for following a healthy dietary pattern.
According to women's self report, we considered never--smokers, former smokers (but not in the past year), and smokers (daily use of tobacco products). Finally, women were divided in three groups according to self reported consumption of alcohol: abstinents, moderate consumers (on average one drink each day), and excessive consumers (more than one drink each day, on average, or a binge at least once each month, defined as 6 drinks or more on one occasion). One drink was defined as one bottle of beer, 1 decilitre of wine, or 0.3 decilitre of spirits.
We used SAS, version 9.1, SAS institute Inc., Cary, NC, USA. The study was approved by the Zagreb University School of Medicine Ethics Committee.
Results
A total of 1,999 women of childbearing age participated in the survey in 2003 (median age 34 years, inter- (Table 1) . Using the NCEP ATP III criterion (waist circumference ³88 cm), the prevalence increased from 29.23% to 48.64%. We also detected an increase between the two survey cycles for generalised overweight and obesity, as well as for high risk behaviours physical inactivity, sedentary lifestyle, and excessive consumption of alcohol; the latter estimate however was considered unreliable due to a high coefficient of variability. Decreases were seen between the two survey cycles in the prevalence of unhealthy diet and smoking.
In the subgroup of women with waist circumference below 80 cm in 2003, the five-year cumulative incidence of abdominal obesity as per the IDF criterion was estimated at 54.34% (Table 2) . Among these women, the prevalence of most high risk behaviours declined between the two survey cycles, except for sedentary lifestyle, the prevalence of which increased from 55.25% to 61.46%.
Among women without abdominal obesity according to the NCEP ATP III criterion in 2003, 35.20% were abdominally obese five years later (Table 3) . Between the two survey cycles, the prevalence of unhealthy diet and smoking decreased in this subgroup, whereas the prevalence of physical inactivity and sedentary lifestyle increased.
Discussion
Our results show a high and quickly increasing burden of abdominal obesity among Croatian women of childbearing age. Prevalence was already high at baseline, in 2003, with about half of women abdominally obese, as defined by the 80 cm waist circumference cut-off, and nearly a third as defined by the 88 cm cut-off. Moreover, by 2008, about 70% of women were abdominally obese using the 80 cm cut-off, and nearly half using the 88 cm cut-off. Over the five studied years, more than half of Croatian women of childbearing age became abdominally obese using the 80 cm waist circumference cut-off, and more than a third became abdominally obese using the 88 cm cut-off. The rise in the burden of abdominal obesity exceeded that of a rise in generalised overweight and obesity, which is consistent with some previous reports [18] [19] [20] but not with others 21, 22 .
Also of concern are high prevalence rates of high risk health behaviours. Our estimates indicate that nearly half of Croatian women of childbearing age ate unhealthy diets and nearly two thirds were physically inactive or even sedentary in 2008. From a general public health perspective, it is encouraging to see that the prevalence of smoking dropped below a third between the two survey cycles, from 35.15% in 2003 to 32.43% in 2008, although this may have contributed to an increase in the prevalence of obesity. It is also good to see that more than half of Croatian women of childbearing age consume on average one alcoholic drink each day, as such consumption levels may protect against cardiovascular disease, compared with abstinence or higher consumption 23 . Still, it is unclear how reliable these estimates are, given the self reported nature of the data and a very low proportion of women who reported consuming on average more than one drink per day. Socially desirable answers may have taken place of truthful answers in some instances, but our survey did not contain a »lie» item that would allow for estimating this with any certainty.
Baseline characteristics differed somewhat between respondents to both cycles and those who only participated in 2003 (data not shown). Those who chose to participate in the second cycle more often ate unhealthy diets and were more often sedentary at baseline, compared with women who only participated in the first cycle. However, we did not detect any differences between these two groups in baseline abdominal obesity, physical inactivity, smoking, or alcohol consumption. Socioeconomically disadvantaged women more often chose to participate in the second cycle, and abdominal obesity was more common among women with lower socioeconomic position. For these reasons, it seems that our results may be somewhat overestimated. Still, we believe we have demonstrated worryingly high prevalence and incidence rates of abdominal obesity among Croatian women of childbearing age, which require immediate policy attention and public health action.
